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This se r ies  o f  repo r t s  i s  designed t o  f a c i l i t a t e  prompt 
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these r e p o r t s  t o  present  ana lys i s  o f  t he  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  intended use. 

Data presented i n  these repo r t s  i s  intended t o  be f i n a l ,  
however, some r e v i s i o n s  may occas iona l ly  be necessary. 
Minor r e v i s i o n  w i l l  be made v i a  e r r a t a  sheets. Major 
r e v i s i o n s  w i  11 be made i n  the form o f  rev i sed  repo r t s .  
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ABSTWCT 

Samples of Pacific herring, Clupea harengus pal l a s i ,  were coll ected from 
seven eastern Bering Sea commercial f ishing d i s t r i c t s  during the 1985 spring 
spawning migration. Samples were obtained from commercial purse seine, beach 
seine, and g i l l n e t  catches and Alaska Department of Fish and Game t e s t  
variable mesh g i l l  net and volunteer commercial t e s t  g i l l  net and purse seine 
landings. Samples within each of the seven d i s t r i c t s  were grouped by gear 
type, location, and sampling - week. A total  of 14,805 Pacific herring was 
examined fo r  age, sex, and s ize  information. Relative abundance trends for  
a l l  year classes were similar in a l l  areas with strength of younger year 
classes (ages 3 - 5) increasing northward. Overall, the 1978 and 1977 year 
classes (age 7 and 8, respectively) were most abundant. Mean length within 
each age cl ass progressively decreased in samples taken northward from 
Bristol Bay t o  Norton Sound. Generally, male and female r a t io s  remained equal 
in most season samples. The 1985 eastern Bering Sea Pacific herring spawning 
biomass was estimated t o  be 165,805 metric tons. 

KEY WORDS: Pacific herring, C7upea harengus pa17asi, biological sampling 
(A-W-L) .  



INTRODUCTION 

The purpose of t h i s  report i s  t o  present age, sex, and s ize composition data 
of the 1985 eastern Bering Sea Pacific herring, C7upea harengus pallasi, 
spawning biomass. Similar studies were conducted annually by the A1 aska 
Department of Fish and Game (ADF&G) since 1976 (McBride e t  a1 . 1981a and b; 
Fried e t  a l .  1982a and b,  1983a and b, 1984; Lebida e t  a l .  1985a). 

METHODS 

Study Area Descr i~ t ion  

The study area comprised the coastal waters from Cape Constantine t o  Cape 
Douglas (Figures 1 and 2 ) .  Seven ADF&G defined commercial f ishing d i s t r i c t s ,  
Togiak, Security Cove, Goodnews Bay, Nelson Island, Nunivak Is1 and, Cape 
Romanzof, and Norton Sound were located within the study area. The Togi ak and 
Norton Sound Dis t r i c t s  were fur ther  subdivided into s ix  sections (Kulukak, 
Nunavachak, Togiak, Hagemeister, Pyrite Point, and Cape Newenham) and seven 
subdistr ic ts  (St. Michael, Unalakleet, Cape Denbigh, Norton Bay, Elim, 
Go1 ovi n Bay, and Nome), respectively. 

Sam~linq Techniaues 

Pacific herring samples were coll ected from Togi ak (a1 1 sect ions),  Security 
Cove, Goodnews Bay, Nel son Is1 and, Nunivak Is1 and, Cape Romanzof, and Norton 
Sound (St.  Michael, Unalakleet, and Cape Denbigh subdi s t r i c t s  only) 
commercial f ishing d i s t r i c t s .  Samples were obtained from commercial purse 
seine, beach seine, and g i l lne t  landings, ADF&G variable mesh g i l lne t  
catches, and volunteer commerci a1 t e s t  g i l l  net and purse seine catches. Data 
collection methods were similar t o  those described by Barton and Steinhoff 
(1980) . 
An attempt was made t o  col lect  a t  leas t  210 Pacific herring from each gear 
type during each weekly sampling period. Sample s ize  was determined according 
to  methods described by Fried e t  a1 . (1984). Sampled f i sh  were measured (mm) , 
weighed (nearest 1 g ) ,  and aged by scale annuli analysis using a microfiche 
reader. 

Age class  composition, expressed as a percentage by weight of the commercial 
landings and ADF&G variable mesh t e s t  g i l lne t  catch samples, was assumed t o  
r e f l ec t  actual age class  compositions of the commercial harvest and herring 
escapement, respectively. These data were converted to  biomass based on 
landing weights and aerial  survey estimates, and then combined to  determine 
to ta l  r u n  age class  composition. 

Variable mesh t e s t  g i l lne t  and t e s t  purse seine (Togiak Dis t r ic t  only) catch 
samples were used t o  determine mesh standard length for  each age class  by 
d i s t r i c t .  
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mrton Sound Diatrtot 

- - - - - - -3ubd la tr i0 t  Boundarlm8 

Figure 2. Cape Romanzof and )!orton Sound ( A  = S t .  Michael , B = 
Unalakleet ,  C = Cape Denbigh, D = Norton Bay, E = Elim, 
F = Golovin Bay, G = F!ome Subd i s t r i , c t s )  P a c i f i c  herr ing '  
commercial f i s h i n g  d i s t r i c t s ,  e a s t e r n  Bering Sea, Alaska. 



RESULTS AND DISCUSSION 

A t o t a l  of 14,805 Pacif ic  herring was examined during the  period 16 May t o  27 
June (Tables 1 - 43). This was the  l a t e s t  inshore spawniing migration timing 
recorded s ince  1977 (Fried e t  a l .  1982a, 1982b, 1984; Lebida e t  a l .  1985a, 
and McBride e t  a1 . 1981a). No obvious trends or  consis tent  d i f ferences  in age 
c l a s s  composition, sex r a t i o ,  o r  mean s i z e  a t  age were noted among sect ions  
in Togiak D i s t r i c t  o r  subd i s t r i c t s  in Norton Sound (Tables 1 - 24, 34 - 43),  
respect ively .  Data suggested t h a t  older aged Pacif ic  herring (age 5+) arrived 
and spawned e a r l i e r  in  the  season than younger aged (age 4 o r  l e s s )  herring 
(Tables 24, 26, 28, 30, and 43),  a1 though not as evident as  in  former years.  
In the  Cape Romanzof D i s t r i c t ,  t h i s  trend was not evident (Table 33) ,  
suggesting t h a t  young and old herring migrated inshore and spawned a t  about 
the  same time. 

The 1977 year c l a s s  (age 8)  numerically dominated commercial and t e s t  f i sh  
catches ( a l l  gear types) in nearly a l l  f i sh ing  d i s t r i c t s  sampled f o r  the 
f i f t h  consecutive year (Figure 3 ) .  This strong year c l a s s  accounted fo r  
approximately 30% (by weight) or more of t he  estimated t o t a l  r u n  biomass s f  
each d i s t r i c t  except f o r  t he  Norton Sound D i s t r i c t  where age 8 herring 
contributed approximately 24% (Table 44, Figure 4 ) .  The 1978 year c l a s s  (age 
7) was a l so  abundant, usually representing about 19% or  more in each 
d i s t r i c t ,  except in Norton Sound where representation was approximately 13%. 

The 1976 year  c l a s s  (age 9) was poorly represented in most d i s t r i c t s ,  
accounting f o r  about 11% o r  l e s s  of each sample, except f o r  14% in the  Togiak 
D i s t r i c t .  The 1979 year c l a s s  (age 6) represented 25% o r  more of the  sample 
from Cape Romanzof and Norton Sound D i s t r i c t s ,  and l e s s  than 19% in a l l  other 
d i s t r i c t s .  The  1980 year c l a s s  (age 5) represented about 11% of the  sample in 
the  Norton Sound D i s t r i c t  and approximately 6% or  l e s s  in a l l  other 
d i s t r i c t s .  The 1981 year c l a s s  (age 4) represented about 12% or  l e s s  o f  the  
sample in a l l  d i s t r i c t s ,  indicating a posi t ive  recruitment trend in 
comparison t o  1984 r e s u l t s  (Lebida e t  a l .  1985a). The 1982 year c l a s s  (age 
3 )  represented 1% o r  l e s s  of a l l  d i s t r i c t  samples. 

Differences in Pacif ic  herring year cl ass  abundance trends were evident 
between geographical areas and d i s t r i c t s .  The 1978 year c l a s s  (age 7) and 
older  herring represented a t  l e a s t  70% of t he  t o t a l  r u n  within Togiak, 
Securi ty Cove, and Goodnews Bay D i s t r i c t s .  The 1979-1977 year c lasses  (ages 6 
- 8)  represented approximately 72% of t he  overall Nelson Is1 and, Nunivak 
Island,  Cape Romanzof, and Norton Sound D i s t r i c t  run with a decl ine  in 
abundance of t he  1977 year c l a s s  (age 8)  occurring progressively northward. 
The r e l a t i v e  abundance of the  1982 t o  1980 year c lasses  (ages 3 - 5) 
increased steadi  l y  northward from Togi ak (8%) t o  Norton Sound Di s t r i c t  (22%) 
with t he  exception of the  Securi ty Cove D i s t r i c t  (16%) which experienced year 
c l a s s  s t rengths  s imi la r  in magnitude t o  more northerly stocks.  

Trends in mean s i z e  a t  age generally paral le led those noted in previous years 
(Lebida e t  a l .  1985a). Mean length within an age c l a s s  did not appear t o  
d i f f e r  among samples taken by d i f f e r en t  gear types within the  same d i s t r i c t  
(e.g. ,  Tables 7, 11, 16, 19, and 24). However, the  mean 1 ength, f o r  each age 
cl ass  f o r  each d i s t r i c t  tended t o  decrease in samples coll  ected progressively 
northward from Togiak t o  Norton Sound (Figures 5 and 6 ) .  Although not as 



Table 1. Age, sex, and size composition of Pacific herring captured by 
commercial purse seines in Kulukak Section, Togiak District, 1985. 

Percent Weight Std. Length- 

Sample Ape - Sex of Maan Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (mu) Dev. Measured 
.................................................................................................. 

Period total 172 240 - 412 100.0 339 81.3 412 279 20.7 412 



Table 2 .  Age, sex, and s ize  composition of Pacific herring captured by 
commercial purse seines in Nunavachak Section, Togiak Dis t r ic t ,  
1985. 

Percent Weight - Std. Length- 

Sample Age Sex o f  Mean Std.  Number Mean Std.  Number 

Period (years)  Male Female Unknown Total Total (gm) Dev. Weighed (mu) Dev. Measured 
.................................................................................................. 

Period t o t a l  7 6  181 - 177 100.0 321 73.8 177 273 19.2 I77 



Table 3. Age, sex, and size composition of Pacific herring captured by 
commercial purse seines in Togiak Section, Togiak District, 1985. 

Percent Weight Std. Length- 

Spmple Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (nm) Dev. Measured 

Period total 81 111 - 192 100.0 327 62.5 192 276 14.6 192 



Table 4. Age, sex, and size composition of Pacific herring captured by 
commerci a1 purse seines in Hagemeister Section, Togi ak District, 
1985. 

Percent Weight - Std. Length- 
Sample Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (mn) Dev. Measured 

3  - - - - - - - - - - 
4  2 1 -  3  . 6  139 8 . 3  3  224 1 . 5  3 

5120- 5 / 2 6  5  1 2  - 3  .6 2 0 4 2 0 . 3  3  241 1 0 . 3  3 

6  15 20 - 35 6 . 9  252 30 .4  35 262 9 . 9  35 

7  55 86 - 141 2 7 . 9  320 44.5 141 279 9 . 6  141 

8  107 140 - 247 48 .8  362 43 .8  247 287 8 . 7  247 

9+ 2 9  48 - 77 1 5 . 2  407 5 2 . 8  77 301 1 7 . 1  77 

.................................................................................................. 
Period total 209 297 - 506 100 .0  348 6 2 . 0  506 285 1 5 . 4  506 



Table 5. Age, sex, and size composition of Pacific herring captured by 
commercial purse seines in Pyrite Point, Togiak District, 1985. 

Percent Weight - - Std. Length- 

Sample b e  - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (mu) Dev. Measured 
.................................................................................................. 

3 - - - - - - - - - - - 
4 - - - - - - - - - - - 

5120- 5/26 5 - - - - - - - - - - - 
6 - - - - - - - - - - - 
7 2 1 -  3 27.3 295 24.7 . 3 272 5-7 3 

8 3 2 -  5 45.5 366 35.2 5 290 4.6 5 

9+ 3 - - 3 27.3 406 20.0 3 298 4.5 3 

.................................................................................................. 
Period total 8 3 -  11 100.0 357 50.9 11 287 11.3 11 



Table 6. Age, sex, and size composition of Pacific herring captured by 
commerci a1 purse seines in Cape Newenham Section, Togi ak District, 
1985. 

Percent Weight - Std. Length- 

Sample Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period totar 17 29 - 4 6  100.0 344 4 9 . 4  46 279 11.7 46  



Table 7. Age, sex, and size composition of Pacific herring captured by 
commerci a1 purse seines in Kul ukak, Nunavachak , Togi ak, 
Hagemeister, Pyrite Point, and Cape Newenham Sections, Togiak 
District, 1985. 

Percent Weight - Std. Length- 

S ~ l e  b e  - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male F-le Unknown Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period to ta l  563 781 - 1344 100.0 338 70.2 1344 280 18.0 1344 



Table 8. Age, sex, and size composition of Pacific herring captured by 
commercial gill nets in Kulukak Section, Togiak District, 1985. 

Percent Weight Std. Length- 

Sample Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (w) Dev. Measured 
.................................................................................................. 

Period t o t a l  237 166 - 



Table 9. Age, sex, and size composition of Pacific herring captured by 
commercial gill nets in Nunavachak Section, Togiak District, 1985. 

Percent Weight Std. Length- 

Sample Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknovn Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total 203 158 - 361 100.0 338 56.8 361 277 12.4 361 



Table 10. Age, sex, and s i z e  composit ion o f  P a c i f i c  h e r r i n g  captured by 
commercial g i l l  ne ts  i n  Togiak Sect ion, Togiak D i s t r i c t ,  1985. 

Percent Weight Std. Length- 

Sample h e  - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Funole Unknown Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total 220 154 - 374 100 .0  335 5 5 . 3  374 278 1 2 . 5  374 



Table 11. Age, sex, and s i ze  composit ion o f  P a c i f i c  herr ing captured by 
commercial g i l l  ne ts  i n  Kulukak, Nunavachak, and Togiak Sect ions ,  
Togiak D i s t r i c t ,  1985. 

Percent Weight Std. Length- 

Sample Age - Sex of Maan Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (m) Dm. Measured 

Period total 660 4 7 8  - 1138 100.0 334 54.4 1138 278 12.4 1138 



Table 12. Age, sex, and size composition of Pacific herring captured by 
test purse seines in Kulukak Section, Togiak District, 1985. 

Percent Weight Std. Length- 

Sample - Sex of Meau Std. Number Mean Std. Number 

Period (years) Male Female Unknovn Total Total (gm) Dev. Weighed (mm) Dev. Measured 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 4 2 -  6 2.9 166 24.6 6 223 11.8 6 

5120- 5/26 5 - 4 - 4 1.9 225 48.6 4 248 16.6 4 

6 10 8 - 18 8.7 252 30.5 18 262 7.2 18 

7 33 29 - 62 30.0 323 40.1 62 281 10.1 62 

8 43 47 - 90 43.5 348 51.4 90 288 7.9 90 

9+ 13 14 - 27 13.0 411 72.7 27 304 10.1 27 

................................................................................................. 
Period total 103 104 - 207 100.0 333 70.3 207 283 17.8 287 

Period total 39 48 - 87 

3 - - - - - - - - - 
4 12 9 - 21 7.1 155 25.4 21 224 

All periods 5 4 9 - 13 4.4 220 40.0 13 249 

6 13 12 - 25 8.5 250 28.5 25 261 

7 42 44 - 86 29.3 322 39.8 86 280 

8 56 61 - 117 39.8 343 50.8 117 286 

9+ 15 17 - 32 10.9 410 69.7 32 303 

.................................................................................. 
Total 142 152 - 294 100.0 317 78.0 294 278 



Table 13. Age, sex, and s i z e  composit ion o f  P a c i f i c  h e r r i n g  captured by 
t e s t  purse seines i n  Nunavachak Section, Togiak D i s t r i c t ,  1985. 

Percent Weight - Sfd. Length- 

Sample Age - Sex of Heaa Std. N d e r  Hean Std. Number 

Period (years) Male Female Unknown Total Total (am) Dev. Weighed (am) Dev. Measured 

3 - - - - 
4 31 55 - 86 

5120- 5/26 5 17 20 - 37 

6 33 38 - 71 

7 60 60 - 120 

8 43 58 - 101 

9+ 11 17 - 28 

............................................... 
Period total  195 248 - 443 

.................................................................................................. 
Period tota l  20 34 - 54 100.0 164 42.8 54 233 20.5 54 

4 43 81 - 124 24.9 146 21.8 124 220 8.0 124 

A l l  periods 5 20 23 - 43 8.7 18427.2 43 237 8.6 43 

6 36 39 - 75 15.1 228 38.0 75 254 10.0 75 

7 62 63 - 125 25.2 285 48.5 125 272 10.3 125 

8 43 59 - 102 20.5 337 53.8 102 284 9.9 102 

9+ 11 17 - 28 5.6 414 57.6 28 301 10.5 28 

Total 215 282 - 497 100.0 251 91.1 497 257 28.0 497 



Table 14. Age, sex, and s i z e  composition o f  P a c i f i c  h e r r i n g  captured by t e s t  
purse seines i n  Togiak Sect ion, Togiak D i s t r i c t ,  1985. 

Percent Weight Std. Length- 

Saaple Ase - Sex of Hem Std. Number Mean - Std. Number 

Period (years) Male Female Unknova Total Total (gm) Dav. Weighed (mn) Dev. Measured 

Period t o t a l  101 119 - 220 100.0 336 71.5 220 277 18.5 220 

Period t o t a l  22 23 - 45 100.0 250 85.1 45 258 26.0 45 

3 - - - - - - - - 
4 9 16 - 25 9.4 155 23.3 25 225 

All periods 5 3 3 - 6 2.3 188 17.6 6 241 

6 7 11 - 18 6.8 264 32.9 18 260 

7 37 35 - 72 27.2 302 32.6 72 271 

8 55 57 - 112 42.3 364 41.5 I12 284 

9+ 12 20 - 32 12.1 404 59.0 32 295 

Total 123 142 - 265 100.0 321 80.7 265 274 21.2 265 



Table 15. Age, sex, and size composition o f  Pacific herring by test purse 
seines in Hagemeister Section, Togiak District, 1985. 

Percent Weight Itd. Length- 

Sample Age - Sex of U e m  Std. Number Ueau Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (mm) Dev. Measured 
.................................................................................................. 

2 - - - - - - - - - - - 
3 - - - - - - - - - - 
4 5 1 - 6 2.4 154 15.0 6 228 5.4 6 

5120- 5/26 5 1 4  5 2.0 201 21.7 5 243 3.6 5 

6 16 10 - 26 10.6 268 40.6 26 264 10.9 26 

7 38 42 - 80 32.5 312 39.1 80 277 8.5 80 

8 59 57 - 116 47.2 362 39.6 116 287 8.9 116 

9+ 3 10 - 13 5.3 428 63.7 13 304 15.3 13 

.................................................................................................. 
Period total 122 124 - 246 100.0 331 64.9 246 280 16.2 246 



Table 16. Age, sex, and s i z e  composit ion o f  P a c i f i c  h e r r i n g  by t e s t  purse 
seines i n  Kul ukak, Nunavachak, Togiak, and Hagemeister Sect ions, 
Togiak D i s t r i c t ,  1985. 

Percmnt Weight Std. Length- 

Sample Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (mu) Dev. Measured 

Period to ta l  521 595 - 1116 100.0 305 85.3 1116 272 23.9 1116 

Period t o t a l  81 105 - 186 100.0 239 89.0 186 255 27.9 186 

3 - - - - - - - - - - - 
4 69 107 - 176 13.5 148 22.5 176 221 8.9 176 

A l l  periods 5 28 39 - 67 5.1 192 31.9 67 240 10.2 67 

6 72 72 - 144 11.1 243 39.9 144 258 10.6 144 

7 179 184 - 363 27.9 303 44.0 363 275 10.0 363 

8 213 234 - 447 34.3 352 47.9 447 285 8.9 447 

9+ 41 64 - 105 8.1 411 62.2 105 300 11.6 105 

.................................................................................................. 
Total 602 700 - 1302 100.0 295 88.9 1302 270 25.3 1302 



Table 17. Age, sex, and size composition o f  Pacific herring captured by test 
commercial gill nets in Kulukak Section, Togiak District, 1985. 

Percent Weight - Std. Length- 
Spmple be - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighad (mm) Dev. Measured 

4 - - - - - - - - - - - 
5120- 5/26 5 - - - - - - - - - - - 

6 10 2 - 12 13.3 298 41.4 12 267 7.4 12 

7 24 16 - 40 44.4 337 35.8 40 279 8.1 40 

8 17 11 - 28 31.1 363 35.8 28 286 7.4 28 

9+ 8 2 - 10 11.1 404 39.4 10 296 12.4 10 

................................................................................................ 
Period total 59 31 - 90 100.0 347 46.2 90 281 11.4 90 



Table 18. Age, sex, and s i z e  composit ion o f  P a c i f i c  h e r r i n g  captured by t e s t  
commercial g i l l  ne ts  i n  Nunavachak Sect ion, Togiak D i s t r i c t ,  1985. 

Percent Weight Std. Lewth- 

Sample &a - Sex of Mean Std. Numher Uean Std. Number 

Period (years) Male Pamole Unlcnovn Total Total (gm) Dev. Weighed (am) Dev. Measured 

3  - - - - - - - - - - - 
4  - - - - - - - - - - - 

5113- 5 / 1 9  5  - - - - - - - - - - - 
6  - - - - - - - - - - - 
7  1 3 -  4  1 6 . 7  348 33 .3  4  280 4 . 3  4  

8  2 9 -  1 1  45 .8  371 51 .6  1 1  285 9 . 3  1 1  

9+ 4  5  - 9 37 .5  426 36 .4  9  301 4 .7  9  

.................................................................................................. 
Period total  7  17 - 24 100 .0  387 5 2 . 3  24 290 1 1 . 0  24 

4  - - - - - - - - - - - 
5120- 5 / 2 6  5  - 2 -  2  1 . 3  247 6 . 2  2  253 1 . 4  2  

6 7  10 - 17 1 0 . 8  277 32 .6  17 267 9 . 6  17 

7  27 12  - 39 2 4 . 8  327 3 7 . 2  39 277 9 . 5  39 

8  49 27 - 76 48 .4  363 42.0 76 288 8 . 9  76 

9+ 10 13 - 23 1 4 . 6  424 48.4 23 3613 1 8 . 8  23 
.................................................................................................. 

Period total  93 64 - 157 100 .0  352 58 .0  157 285 1 5 . 3  157 

4  - - 
ALL periods 5  - 2  

6  7  10 

7  28 15 

8  51 36 

9+ 14 18  



Table 19. Age, sex, and size composition of Pacific herring captured by test 
commercial gill nets in Kulukak and Nunavachak Sections, Togiak 
District, 1985. 

Weight Parcant Std. Lenpth- 

Sample &a - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (ma) Dev. Measured 

Period to ta l  7 17 - 24 100.0 387 52.3 24 290 11.0 24 

4 - - - - - - - - - - - 
5120- 5/26 5 - 2 -  2 .8 247 4.2 2 253 1.4 2 

6 17 12 - 29 11.7 286 37.4 29 267 8.6 29 

7 51 28 - 79 32.0 332 36.6 79 278 8.8 79 

8 66 38 - 104 42.1 363 40.3 104 287 8.6 104 

9+ 18 15 - 33 13.4 418 46.2 33 301 17.3 33 
.................................................................................................. 

Period to ta l  5 95 - 247 100.0 350 53.9 247 283 14.1 247 

A11 periods 5 

6 

7 

8 

9+ 

Total 



Tab l e  20. Age, sex, and s ize  composition o f  Pacific herring captured by variable 
mesh g i l l  nets i n  Kulukak Section, Togiak Dis t r ic t ,  1985. 

Percent We isht std.  Length- 
Sample h e  - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Faunale Unknown Total Total (gm) Dev. Weighed (nm) Dev. Measured 

Period total  109 79 - 188 100.0 357 62.4 188 283 15.0 188 

2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 16 14 - 30 14.4 153 19.3 30 221 7.1 30 

5120- 5/26 5 9 10 - 19 9.1 194 20.3 19 241 7.0 19 

6 14 8 - 22 10.6 227 26.0 22 257 7.9 22 

7 26 26 - 52 25.0 292 47.3 52 274 8.6 52 

8 39 26 - 65 31.3 335 47.8 65 286 9.0 65 

9+ 16 4 - 20 9.6 381 60.0 20 299 9.1 20 

.................................................................................................. 
Period total  120 88 - 208 100.0 278 83.7 208 268 25.8 208 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 1 - 1 .5 134 - 1 210 - 1 - 
4 42 34 - 76 36.5 147 20.2 76 225 8.6 76 

5127- 61 2 5 20 5 - 25 12.0 186 29.0 25 241 8.8 25 

6 12 7 - 19 9.1 232 33.0 19 257 10.0 19 

7 31 14 - 45 2L.6 295 57.2 45 275 11.5 45 

8 18 11 - 29 13.9 348 44.7 29 288 6.9 29 

9+ 6 7 - 13 6.3 426 96.6 13 306 9.6 13 

............................................................................................... 
Period total  130 78 - 208 100.0 237 99.5 208 254 29.4 208 

1 

2 

3 

4 

A l l  periods 5 

6 

7 

8 

9+ 

------------------ 
Total 



Table 21. Age, sex, and s i z e  composit ion o f  P a c i f i c  h e r r i n g  captured by 
v a r i a b l e  mesh g i l l  ne ts  i n  Nunavachak Sect ion, Togiak D i s t r i c t ,  
1985. 

Percent Weight - - Std. Length- 

Sample Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (mn) Dev. Measured 

4 - - - - - - - - 
5113- 5/19 5 - - - - - - - - - 

6 - - - - - - - - - - 
7 - - - - - - - - - - 
8 1 - - 1 100.0 354 - 1 287 - 
94 - - - - - - - - - - 

........................................................................................ 
Period to ta l  1 - - 1 100.0 354 - 1 287 - 

1 - - - - - - - - - 
2 - - - - - - - - - 
3 - - - - - - - - - 
4 1 1  - 2 10.0 166 36.8 2 229 

5127- 61 2 5 1 - - 1 5 . 0  174 - 1 239 

6 1 1  - 2 10.0 270 .O 2 262 

7 3 2 - 5 25.0 276 42.6 5 269 

8 5 4 - 9 45.0 307 40.9 9 282 

94 1 - - 1 5 . 0  406 - 1 310 

.................................................................................. 
Period to ta l  12 8 - 20 100.0 280 65.7 20 271 

4 1 1 -  2 9.5 166 36.8 2 229 15.6 2 

All periods 5 1 - - 1 4.8 174 - 1 239 - 1 

6 1 1  - 2 9.5 270 .O 2 262 4.9 2 

7 3 2 -  5 23.8 276 42.6 5 269 8.3 5 

8 6 4 10 47.6 312 41.3 10 283 8.1 10 

9+ 1 - 1 4 . 8  406 - 1 310 - 1 

Total 13 8 - 21 100.0 283 66.0 21 272 21.0 21 



Table 22. Age, sex, and s i z e  composit ion o f  P a c i f i c  h e r r i n g  captured by 
v a r i a b l e  mesh g i l l  nets i n  Togiak Section, Togiak D i s t r i c t ,  
1 985. 

Percent Weight - Std. Length- 

S~mple Me - Sex of Mean Std. Number Mean Std. Number 

Period (years) Hala Female Unknown Total Total (gm) Dev. Weighed (mm) Dev. Measured 

Period total  90 51 - 141 100.0 338 7 0 . 9  141 289  18.0 141 



Table 23. Age, sex, and s i z e  composition of P a c i f i c  h e r r i n g  captured by 
v a r i a b l e  mesh g i l l  nets i n  Hagemeister Section, Togiak D i s t r i c t ,  
1 985. 

Percent Weight Std. Length- 
Sample b e  - Sex of Mean Std.  umber Mean Std. Number 

Period (years) Male Female Uuknown Total Total (gm) Dev. Weighed (mn) Dev. Measured 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 - - - - - - - - - - - 
4 3 3 - 6 4.8 135 16.7 6 219 9.0 6 

5113- 5/19 5 1 - - 1 .8 174 - 1 242 - 1 

6 9 14 - 23 18.5 240 28.8 23 258 9.5 23 

7 20 20 - 40 32.3 293 43.9 40 274 9.5 40 

8 16 25 - 41 33.1 337 53.3 41 285 9.2 41 

9+ 4 9 -  13 10.5 408 68.0 13 303 12.2 13 
.................................................................................................. 

Period tota l  53 71 - 124 100.0 301 77.4 124 275 20.4 124 

Period total  110 104 - 214 100.0 315 76.4 214 283 21.4 214 

2 - - - - - - - - - - - 
3 1 - 1 .7 126 - 1 202 - 1 - 
4 15 2 - 17 11.2 157 26.7 17 217 8.1 17 

5127- 61 2 5 4 3 -  7 4.6 218 40.2 7 248 8.9 7 

6 11 3 - 14 9.2 267 59.1 14 258 9.5 14 

7 32 15 - 47. 30.9 295 54.3 47 274 9.2 47 

8 33 18 - 51 33.6 329 47.7 51 285 8.5 51 

9t 9 6 -  15 9.9 363 55.2 - 15 299 9.5 15 

.................................................................................................. 
Period total  105 47 - 152 100.0 290 76.8 152 271 24.8 152 

1 - - - 
2 - - - 
3 1 - 
4 24 10 - 

A l l  periods 5 6 5 -  

6 29 29 - 
7 81 62 - 
8 99 85 - 
9+ 28 31 - 

Total 268 222 - 



e 24. Age, sex, and s i z e  composit ion of P a c i f i c  h e r r i n g  captured by 
v a r i a b l e  mesh g i l l  nets i n  Kulukak, Nunavachak, Togiak, and 
Hagemeister Sections, Togiak D i s t r i c t ,  1985. 

Percent Weight Std. Length- 

Sample - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Fanale U n l m m  Total Total (gm) Dev. Weighed (mn) Dev. Measured 

Period total 163 150 - 313 100 .0  335 7 3 . 8  313 280 1 7 . 8  313 

Period total  230 192 - 422 100 .0  297 8 2 . 1  422 275 2 4 . 8  422 

Period total 337 184 - 521 100 .0  281 9 4 . 1  521 269 2 8 . 6  521 

2 - - - - - - - - - 
3 2 - 2 .2  130 5 . 7  2 206 - 
4 87 62 - 149 1 1 . 9  149 2 0 . 6  149 223 

A l l  periods 5 37 20 - 57 4 . 5  192 2 9 . 0  57 242 

6 70 54 - 124 9 . 9  245 42 .4  124 260 

7 192 148 - 340 2 7 . 1  302 4 9 . 4  340 276 

8 247 181 - 428 34 .1  345 48 .0  428 287 

9+ 95 61 - 156 1 2 . 4  400 6 3 . 0  156 303 
.................................................................................. 

Total 730 526 - 1256 100 .0  300 8 7 . 9  1256 274 



Table 25 .  Age, sex,  and s i z e  composition of Paci f ic  herring captured by 
commercial g i l l  nets in Securi ty Cove D i s t r i c t ,  1985. 

Percent Weight Std .  Length- 

Sample Age Sex o f  Mean Std .  Number Mean S t d .  Number 

Period ( y e a r s )  Male Female Unknown Total  Total  (gm) Dev. Weighed (w)  Dev. Measured 

3 

4 

5120 -  5 / 2 6  5  

6  3 1 

7 7 15 

8 6 16 

9+ 4 5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Period t o t a l  20 37 

4 

5127 -  61 2  5  

6 

7 

8 

9+ 

----------------- 
Period t o t a l  

4 

A l l  per iods  5 

6 

7 

8 

9+ 

- - - - - - - - - - - - - - - - - - -  

Total  



Table 26. Age, sex, and s ize composition of Pacific herring captured by 
variable mesh g i l l  nets in Security Cove Dis t r ic t ,  1985. 

Sample b e  - Sex of 

Period (years)  Male Female Unknown Total Total 

Weight Std. Length- 

Mean Std. Number Mean Std. Number 

(gm) Dev. Weighed (m) Dev. Measured 
.......................................... 

Period t o t a l  

Period t o t a l  

2 

3 

4 

5127- 61 2 5 

6 

7 

8 

9+ 

------------------ 
Period t o t a l  

Period t o t a l  157 132 - 289 100.0 205 86.2 289 246 30.1 289 

-Conti nued- 



l e  26. Age, sex, and s i z e  composition o f  P a c i f i c  h e r r i n g  captured by 
v a r i a b l e  mesh g i l l  nets i n  Secur i ty  Cove D i s t r i c t ,  1985 (con- 
t inued) .  

Percent We ight Std. Length- 

Sample ha - Sex of Mean Std. Number Mean Std. Number 

Period (years) Mala Female Unknown Toral Total (gm) Dev. Weighed (m) - Dev. Measured 

3 12 7 - 19 2.1 119 12.7 19 208 6.0 19 

4 135 86 - 221 23.9 136 18.1 221 221 10.5 221 

Allperiods 5 35 29 - 64 6.9 178 31.7 64 241 10.4 64 

6 82 55 - 137 14.8 236 38.6 137 260 10.2 137 

7 111 119 - 230 24.9 287 42.5 230 274 9.1 230 

8 85 113 - 198 21.4 333 42.0 198 286 8.1 198 

Pe 27 29 - 56 6.1 378 52.8 56 298 9.9 56 

.................................................................................................. 
Total 487 438 - 925 100.0 248 89.5 925 260 28.3 925 



Table 27. Age, sex, and size composition of Pacific herring captured by 
commercial gill nets in Goodnews Bay District, 1985. 

Percent Weight - Std. Length- 
Sample Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Kale Female Unknown Total Total (gm) Dev. Weighed (mm) Dav. Measured 
.................................................................................................. 

4 - - - - - - - - - - - 
5120- 5/26 5 - - - - - - - - - - - 

6 2 3 -  5 14.3 279 32.9 5 265 16.3 5 

7 4 5 -  9 25.7 289 31.5 9 269 10.6 9 

8 9 10 - 19 54.3 317 36.0 19 278 10.0 19 

9+ 1 1  - 2 5.7 305 12.7 2 275 6.4 2 

.................................................................................................. 
Period total 16 19 - 35 100.0 304 35.9 35 273 11 -8 35 

1 - - - - - - 
2 - - - - - - 
3 - - - - - - 
4 2 7 - 9 1.6 164 

5127- 61 2 5 8 6 -  14 2.5 204 

6 50 49 - 99 17.7 257 

7 78 63 - 141 25.2 292 

8 125 104 - 229 41.0 323 

9+ 37 30 - 67 12.0 365 

............................................................. 
Period total 300 259 - 559 100.0 303 

2 - - - - - - - - - 
3 - - - - - - - - - 
4 2 7 -  9 1.5 164 16.1 9 227 

All periods 5 8 6 -  14 2.4 204 44.1 14 244 

6 52 52 - 104 17.5 258 36.2 104 260 

7 82 68 - 150 25.3 292 34.8 150 274 

8 134 114 - 248 41.8 323 40.1 248 283 

9+ 38 31 - 69 11.6 363 52.8 69 295 

.................................................................................. 
Total 316 278 - 594 100.0 303 55.4 594 296 



Table 28. Age, sex, and s i z e  composition of P a c i f i c  h e r r i n g  captured by 
v a r i a b l e  mesh g i l l  nets i n  Goodnews Bay D i s t r i c t ,  1985. 

Percent WeiOht Std. Length- 

Sunple 45. - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female U h v n  Total Total (gm) D a v .  Weighad (am) Dev. Measured 
.................................................................................................. 

2 - - - - - - 
3 - - - - - - 
4 1 2  - 3 1.6 162 

5120- 5/26 5 1 1 -  2 1.1 205 

6 11 7 - 18 9.5 253 

7 25 15 - 40 21.1 314 

8 62 43 - 105 55.3 342 

9+ 14 8 - 22 11.6 391 

............................................................. 
Pariod total  114 76 - 190 100.0 329 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
3 1 - 1 5 102 - 1 201 - 1 - 
4 32 15 - 47 21.9 141 21.5 47 219 15.4 47 

5127- 61 2 5 7 5 -  12 5.6 160 23.1 12 236 11.6 12 

6 17 14 - 31 14.4 239 31.0 31 258 7.3 31 

7 25 14 - 39 18.1 276 46.2 39 271 9.3 39 

8 52 24 - 76 35.3 323 39.1 76 281 8.8 76 

9+ 5 4 -  9 4.2 360 58.7 9 298 9.4 9 
.................................................................................................. 

Period total  139 76 - 215 100.0 254 83.5 215 260 27.8 215 

2 - 
3 1 

4 27 

61 3- 61 9 5 12 

6 22 

7 3 7 

8 4 6 

9+ 6 

........................... 
Period total 151 

Period total 99 102 - 201 100.0 232 85.7 200 256 

-Conti nued- 



Table 28. Age, sex, and s i z e  composit ion of P a c i f i c  h e r r i n g  captured by 
v a r i a b l e  mesh g i l l  ne ts  i n  Goodnews Bay D i s t r i c t ,  1985 (con- 
t i  nued) . 

Percent Weight - Sfd. Length- 
Sample Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (am) Dev. Measured 

2 - - - - 
3 5 1 - 6 

4 93 67 - 160 

A11 periods 5 2L 19 - L 3 

6 60 60 - 120 

7 103 68 - 171 

8 185 123 - 308 

9+ 33 18 - 5 1  

Total 503 356 - 859 100.0 265 84.8 858 264 26.4 859 



Table 29. Age, sex, and size composition of Pacific herring captured by 
commercial gill nets in Nelson Island District, 1985. 

Percoat w*i&t - Sfd. Length- 

Sample h e  - Sex of Mem Std. Number Mem Std. Number 

Period (years) Male Female Unknown Total Total (m) Dev. Weighed (mm) Dev. Measured 

Period total 271 300 - 571 100.0 272 43.7 571 272 13.5 571 



Table 30. Age, sex, and s ize  composition of Pacific herring captured by 
variable mesh g i l l  nets i n  Nelson Island Dis t r ic t ,  1985. 

Percent WeLpht - Std. Length- 

Sample &* Sex of Mean Std. Number Hem Std. Number 

Period (years) h 1 e  Female Unknova Total Total (8m) Dm?. Weighed (mn) Dev. Measured 
.................................................................................................. 

4 - - - - - - - - - - - 
5127- 61 2 5 - - - - - - - - - - - 

6 - - - - - - - - - - - 
7 - - - - - - - - - - - 
8 1 4 -  5 83.3 274 44.2 5 276 9.1 5 

9+ - 1 -  1 16.7 330 - 1 288 - 1 
.................................................................................................. 

Period total 1 5 -  6 100.0 284 45.6 6 278 9.5 6 

.................................................................................................. 
Period total 22 40 - 62 100.0 268 61.9 62 264 18.6 62 

1 - - - - - - - - - - - 
2 - - - - - - - - - - - 
a - - - - - - - - - - - 
4 22 19 - 41 1 5 6  126 18.5 41 220 9.4 41 

6110- 6/16 5 5 7 -  12 4.6 181 20.5 12 243 8.3 12 

6 36 29 - 65 24.8 218 32.5 65 259 10.2 65 

7 24 19 - ' 43 16.4 254 32.4 43 271 8.5 43 

8 41 37 - 78 29.8 300 49.1 78 280 10-7 78 

9+ 15 8 - 23 8.8 347 53.3 23 293 12.9 23 
.................................................................................................. 

Period total 143 119 - 262 100.0 244 76.5 262 263 24.3 262 

Period total 92 89 - 181 100.0 198 77.9 181 246 32.1 181 



Table 30. Age, sex, and s i z e  composition o f  P a c i f i c  h e r r i n g  captured by 
v a r i a b l e  mesh g i l l  nets i n  Nelson I s l a n d  D i s t r i c t ,  1985 (con- 
ti nued ) . 

Percent weight - Std. Length- 

Sample - Sex of Hers Std. Number nem Std. Number 

Period (years) f i l e  Female Unknoun Total Total (gm) Dev. Weighed (mm) Dev. Measured 
.................................................................................................. 

2 - - - - - - - - - - - 
3 12 8 - 20 3.9 6819.0 20 186 11.8 20 

4 45 40 - 85 16.6 127 20.7 85 219 10.4 85 

A l l  periods 5 11 11 - 22 4.3 178 23.0 22 242 10.8 22 

6 54 49 - 103 20.2 217 31.6 103 258 9.7 103 

7 42 42 - 84 16.4 254 34.4 84 269 10.9 84 

8 69 90 - 159 31.1 287 47.3 159 276 11.8 159 

9+ 25 13 - 38 7.4 331 62.1 38 288 15.4 38 
.................................................................................................. 

Total 258 253 - 511 100.0 231 79.3 511 257 28.0 511 



Table 31. Age, sex, and s ize composition of Pacific herring captured by 
comnercial g i l l  nets in Nunivak Island Dis t r ic t ,  1985. 

Percont Weight - Std. Length- 

Somplo - Sex of Mem Std. Number Moan Std. Number 

Period (years) Male Female Unknovn Total Total (gm) Dov. Weighed (nm) Dev. Measured 
.................................................................................................. 

4 - - - - - - - - - - 
6110- 6 /16  5 - 4 - 4 . 7  197 17 .7  4 249 2 . 2  4 

6 47 52 - 99 7 . 1  243 31.7 99 262 8.8 99 

7 75 100 - 175 3 0 . 2  269 3 2 . 1  175 270 8 . 7  175 

8 122 136 - 258 44.5 283 38 .9  258 276 8 . 6  258 

W 20 24 - 44 7 . 6  299 4 0 . 1  44 286 8 . 2  44 
.................................................................................................. 

Period tota l  264 316 - 580 100.0 273 39.6 580 272 1 0 . 9  580 



Table 32. Age, sex, and s i z e  composit ion of P a c i f i c  h e r r i n g  captured by 
commercial g i l l  nets i n  Cape Romanzof D i s t r i c t ,  1985. 

Percent Weight -  id. Length- 
Sample Age Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (am) Dev. Measured 
.................................................................................................. 

Period total 194 190 - 384 100.0 248 47.0 384 259 14.9 384 

3 - - - - - 
4 8 12 - 20 10.1 

6117- 6/23 5 16 12 - 28 14.1 

6 41 36 - 77 38.7 

7 33 15 - 48 24.1 

8 11 9 - 20 10.1 

9+ 5 1 -  6 3.0 
....................................................... 
Period total 114 85 - 199 100.0 

3 - - - - - - - - 
4 17 21 - 38 6.5 154 24.9 38 

All periods 5 29 23 - 52 8.9 204 35.6 52 

6 105 97 - 202 34.6 230 29.6 202 

7 90 81 - 171 29.3 256 37.4 171 

8 53 44 97 16.6 269 37.0 97 

9+ 14 9 - 23 3.9 313 52.4 23 
.......................................................................... 

Total 308 275 - 583 100.0 240 47.4 583 



Table 33. Age, sex, and s ize composition of Pacific herring captured by 
variable mesh g i l l  nets in Cape Romanzof Dis t r ic t ,  1985. 

Percent Weight - Std. Length- 
Sample h e  - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknovn Total Total (gm) Dev. Weighed (mn) Dev. Measured 
.................................................................................................. 

2 - - - - - - - - - - - 
3 - 1 -  1 1.9 96 - 1 197 - 1 

4 8 8 -  16 29.6 138 18.0 16 219 7.6 16 

61 3- 61 9 5 1 1 -  2 3.9 169 18.4 2 231 8.5 2 

6 3 9 -  12 22.2 213 29.4 12 246 9.1 12 

7 8 5 - 13 24.1 242 45.7 13 256 11.9 13 

8 8 1 - 9 16.7 254 30.6 9 263 12.0 9 

9+ - 1 -  1 1.9 342 - 1 282 - 1 

.................................................................................................. 
Period total 28 26 - 54 100.0 203 60.0 54 242 21 -2 54 

1 - - - - - - - - - - 
2 - - - - - - - - - 
3 1 1  - 2 1.0 78 5.7 2 182 .O 

4 27 20 - 47 23.9 138 23.2 47 218 10.9 

6110- 6/16 5 6 6 - 12 6.1 179 36.6 12 234 13.1 

6 28 19 - 47 23.9 232 40.3 47 253 13.1 

7 19 13 - 32 16.2 242 44.9 32 255 16.6 

8 21 30 - 51 25.9 278 44.0 51 266 12.5 

9+ 1 5  - 6 3.0 308 34.1 6 273 10.8 

........................................................................................ 
Period total 103 94 - 197 100.0 221 67.6 197 247 23.4 

Period total 163 117 - 280 100.0 215 64.2 280 251 24.0 280 

3 7 2 - 9 1.7 84 19.8 9 187 15.0 9 

4 66 50 - 116 21.8 134 19.8 116 218 9.4 116 

All periods 5 18 16 - 34 6.4 173 31.8 34 236 10.8 34 

6 68 53 - 121 22.8 219 34.3 121 252 11.2 121 

7 54 36 - 90 16.9 248 46.1 90 260 15.0 90 

8 70 69 - 139 26.2 268 39.2 139 267 11.7 139 

9C 11 11 - 22 4.1 290 45.5 22 276 9.2 22 

Total 294 237 - 531 100.0 216 65.1 531 249 23.6 531 



Table 34. Age, sex, and s i z e  composition of P a c i f i c  h e r r i n g  captured by 
commercial g i l l  nets i n  S t .  Michael S u b d i s t r i c t ,  Norton Sound 
D i s t r i c t ,  1985. 

Percent Weight Std. Length- 

Sample be - Sex of Mean Std. Number Me= Std. Number 

Period (years) Male Female Unlmown Total Total (gm) Dav. Weighed (mm) Dev. Measured 

Period t o t a l  200 197 - 397 100.0 237 32.0 396 257 11.3  397 



e 35. Age, sex, and s i z e  composition of P a c i f i c  h e r r i n g  captured by 
c m e r c i  a1 g i  11 nets t o  Unal a k l  e e t  Subdi s t r i c t ,  Norton Sound 
D i s t r i c t ,  1985. 

Percent Weight Std. Length- 

Sample Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (am) Dev. Measured 
.................................................................................................. 

.................................................................................................. 
Period total 24 37 - 61 100.0 227 39.1 61 250 13.3 58 

4 - - - - 
6117- 6/23 5 3 2 -  5 

6 39 47 - 86 

7 21 19 - 40 

8 28 23 - 51 

9+ 2 4 - 6 
............................................... 
Period total 93 95 - 188 

3 - - - - 
4 - 1 - 1 

All periods 5 7 7 - 14 

6 52 69 - 121 

7 24 22 - 46 

8 31 29 - 60 

9+ 3 4 7 

Total 117 132 - 249 



e 36. Age, sex, and s i z e  composition of P a c i f i c  h e r r i n g  captured by 
commercial g i l l  nets i n  Cape Denbigh S u b d i s t r i c t ,  Norton Sound 
D i s t r i c t ,  1985. 

Percent wai%t - -Std. Length- 

Sample A@e - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknovn Total Total (gm) Dev. Weighed (mm) Dev. Measured 

3 - 
4 5 

6110- 6/16 5 12 

6 56 

7 16 

8 26 

9+ 6 
........................... 

Period total  121 

Period total  190 224 - 

1 - - - 
2 - - - 
3 - - - 
4 6 4 - 

A l l  periods 5 16 10 - 
6 113 112 - 
7 50 37 - 
8 108 124 

9+ 18 21 - 

Total 311 308 - 619 100.0 240 37.1 619 258 12.5 619 



ble 37.  Age, sex, and size composition of Pacific herring captured by 
commercial gi 11 nets in S t .  Michael , Unal akleet, and Cape Den- 
bi gh Subdis t r i  cts  , Norton Sound District,  1985. 

Percent Weight - 6td. Length- 
Sample Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Urrknovn Total Total (gm) Dev. Weighed (mm) Dev. Measured 

.................................................................................................. 
Period total 145 121 - 266 100.0 225 38.5 266 252 13.2 263 

Period total 483 516 - 999 100.0 243 34.8 998 258 11.6 999 

2 - - - - - - - - - - 
3 - - - - - - - - - - 
4 6 8 -  14 1.1 148 16.2 14 224 10.5 

All periods 5 30 30 - 60 4.7 19225.2 60 240 10.0 

6 251 277 - 528 41.7 223 23.8 527 251 7.8 

7 13.2 91 - 203 16.0 244 28.6 203 259 9.2 

8 198 199 - 397 31.4 261 27.5 397 265 8.4 

9+ 31 32 - 63 5.0 292 39.4 63 274 11.4 

........................................................................................ 
Total 628 637 - 1265 100.0 239 36.4 1264 257 12.2 



Table 38. Age, sex, and size composition of Pacific herring captured by 
comerci a1 beach seines in Unal akl eet and Cape Denbi gh Subdi s- 
t r i c t ~ ,  Norton Sound Di s t r i c t ,  1985. 

Percent Weight - Std. Length- 
Sample Age - Sax of Mean Std. Number Mean Std. Number 

Perf od (years) Male Female Unknown Total Total (gm) Dev. Weighed (tun) Dev. Measured 

Period total 208 183 - 391 100.0 189 4 0 . 2  389 237 15.6 390 



e 39. Age, sex, and size composition of Pacific herring captured by 
test  comnercial g i  11 nets in Unal ak l  eet Subdistrict, Norton 
Sound District, 1985. 

Percent Weight - Std. Length- 

Sample Age - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unlcnovn Total Total (gm) Dev. Weighed (mn) Dav. Measured 

4 - - - - - - - 
61 3- 61 9 5 1 4 - 5 4.9 218 20.0 

6 26 27 - 53 51.5 231 20.8 

7 17 8 - 25 24.3 243 22.8 

8 8 7 - 15 14.6 268 15.6 

9+ 3 2 - 5 4.9 297 61.0 

................................................................... 
Period t o t a l  55 48 - 103 100.0 242 29.7 



Table 40. Age, sex, and s i z e  composition of Pac i f i c  herring captured by 
var iable  mesh g i l l  nets  in  S t .  Michael Subdis t r i c t ,  Norton Sound 
D i  s t r i  c t ,  1985. 

Percent Meidt Std. Length- 

S.mple As' - Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (tun) Dev. Measured 

Period total 1 1  - 2 1 0 0 . 0  211 38.2 2 247 7.1 2 

Period total 4 3, - 7 100.0 217 44.0 7 244 14.4 7 

Period total 121 104 - 225 

Period total 145 110 - 255 100.0 192 54.0 255 246 22.3 255 

-Continued- 



Table 40. Age, sex, and s i z e  composit ion o f  P a c i f i c  h e r r i n g  captured by 
v a r i a b l e  mesh g i l l  nets i n  S t .  Michael S u b d i s t r i c t ,  Norton Sound 
D i s t r i c t ,  1985 (cont inued).  

Pmrcmnt Weight - Std. Length- 

Sample he - Sex of Mean Std. Number Maan Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (mm) Dev. Measured 

A l l  periods 5 

6 

7 

8 

9+ 

Total 271 218 - 489 100.0 181 51.5 489 240 22.7 489 



l e  41. Age, sex ,  and s i z e  composition of P a c i f i c  he r r ing  cap tured  by 
v a r i a b l e  mesh g i l l  nets i n  Unalak lee t  S u b d i s t r i c t ,  Norton Sound 
District, 1985. 

Percoat Weight - Std. Length- 

Sample be - Sex of Mean Std. Number Hem Std. Number 

Period (years) Hale Fsmple Unknown Total Total (gm) Dev. Weighed (am) Dev. Measured 

Period total  25 17 - 42 100.0 145 67.9 42 218 34.2 42 

Period tota l  159 120 - 279 100.0 204 51.8 277 241 20.5 277 

Period total  96 93 - 189 100.0 196 61.9 189 238 23.8 189 

1 - - - 
2 - - - - 
3 4 5 - 9 

4 5 2 -  7 

6124- 6/30 5 3 - - 3 

6 4 1 - 5 

7 1 - - 1 

8 4 2 -  6 

9+ 2 - - 2 

............................................... 
Period tota l  23 10 - 3 3 

-Con t i nued- 

-49- 



l e  41.  Age, sex, and s i z e  composition o f  P a c i f i c  her r ing  captured by 
v a r i a b l e  mesh g i l l  nets i n  Unalak leet  S u b d i s t r i c t ,  Norton Sound 
D i s t r i c t ,  1985 (continued).  

Percent Weight Std. Length- 

Sample Age - Sex of M e m  Std. Number Meah Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (mn) Dev. Measured 

2 1 - 1 .2 16 - 1 118 - 1 - 
3 24 10 - 34 6.3 6821.6 34 175 9.3 34 

4 41 41 - 82 5 .  130 24.5 82 213 11.4 82 

All periods 5 46 32 - 78 14.4 175 29.3 78 231 10.3 78 

6 116 103 - 219 40.3 213 28.9 217 245 11.1 217 

7 21 19 - 40 7.4 239 25.6 40 257 8.7 40 

8 43 31 - 74 13.6 241 46.2 74 257 13.1 74 

9+ 11 4 - 15 2.8 309 62.0 15 277 16.3 15 
.................................................................................................. 

Total 303 240 - 543 100.0 194 60.9 541 237 25.3 541 



Table 42. Age, sex, and s i z e  composit ion o f  P a c i f i c  h e r r i n g  captured by 
v a r i a b l e  mesh g i l l  nets i n  Cape Denbigh Subd is t r i c t s ,  Norton 
Sound D i s t r i c t ,  1985. 

Percent weight.- -. Std. Length- 
Sample - Sex of Meaa Std. Number Mean Std. Number 

Period (years) Male Female Unknovn Total Total (gm) Dev. Weighed (mn) Dev. Measured 
.................................................................................................. 

2 - - - - - - - - - - 
3 1 - 1 5 61 - 1 177 - - 
4 10 23 - 33 15.8 126 13.6 33 211 7.0 

61 3- 61 9 5 12 21 - 33 15.8 180 25.1 33 235 10.1 

6 48 32 - 80 38.3 214 26.2 80 246 9.1 

7 16 5 - 21 10.0 240 29.6 21 255 9.1 

8 21 18 - 39 18.7 263 39.8 39 261 10.8 

9+ 1 1 - 2 1.0 309 6.4 2 277 2.1 
......................................................................................... 

Period to ta l  109 100 - 209 100.0 206 53.3 209 243 19.1 

1 - - - - - - - - - - 
2 - - - - - - - - - 
3 11 3 - 14 6.3 62 10.8 14 .I75 8.5 14 

4 12 12 - 24 10.7 130 12.8 24 213 6.4 24 

6110- 6/16 5 25 20 - 45 20.1 172 21.2 45 233 7.3 45 

6 53 35 - 88 39.3 212 25.9 88 246 7.0 88 

7 13 14 - 27 12.1 225 26.8 27 255 7.5 27 

8 11 8 - 19 8.5 275 25.1 19 265 6.4 19 

9+ 5 2 -  7 3.1 271 29.8 7 264 8.2 7 
.................................................................................................. 

Period t o t a l  130 94 - 224 100.0 195 56.0 224 239 22.7 224 

1 - - - - 
2 - - - - 
3 9 - - 9 

4 26 22 - 48 

6117- 6/23 5 14 11 - 25 

6 37 36 - 73 

7 16 13 - 29 

8 28 20 - 48 

9+ 5 3 -  8 
............................................... 

Period t o t a l  135 105 - 240 

2 - - - - * - - - - - 
3 4 2 -  6 2.9 78 15.0 6 18810.2 6 

4 21 13 - 34 16.4 122 15.4 34 212 8.8 34 

6124- 6/30 5 11 6 - 17 8.2 157 20.5 17 233 11.9 17 

6 27 19 - 46 22.2 198 30.7 46 248 8.9 46 

7 15 7 - 22 10.6 224 23.0 22 256 8.2 22 

8 39 30 - 69 33.3 238 31.3 69 260 9.2 69 

9+ 8 5 -  13 6.3 264 41.0 13 265 11.1 13 

.................................................................................................. 
Period to ta l  125 82 - 207 100.0 199 56.2 207 245 22.0 207 

-Continued- 



Tab e 42. Age, sex, and s i ze  composition of Pac i f i c  he r r ing  captured by 
va r i ab l e  mesh g i l l  nets i n  Cape Denbigh Subdis t r ic ts ,  Norton 
Sound D i s t r i c t ,  1985 (continued). 

Percent Weight - Std. Length- 
Sample Age Sex of Mean Std. Number Mean Std. Number 

Period (years) Male Female Unknown Total Total (gm) Dev. Weighed (mn) Dev. Measured 
.................................................................................................. 

2 - - - - - - - 
3 25 5 - 38 3.4 68 14.2 30 

4 69 70 - 139 15.8 125 14.4 139 

All periods 5 62 58 - 120 13.6 171 24.9 120 

6 165 122 - 287 32.6 209 26.4 287 

7 60 39 - 99 11.3 229 27.9 99 

8 99 76 - 175 19.9 252 34.2 175 

9+ 19 11 - 30 3.4 270 37.7 30 

Total 499 381 - 880 100.0 198 56.1 880 242 21.9 880 



Tab e 43: Age, sex, and s i ze  composition o f  P a c i f i c  her r ing captured by 
va r iab le  mesh g i l l  nets i n  S t .  Michael, Unalakleet, and Cape 
Denbigh Subdi s t r i  c t s  , Norton Sound. D i  s t r i c t ,  1985. 

Pmrcmnt Umight - Std. Length- 
S.mplm Ape - Sex of M e m  Std. Number Mean Std. Number 

Period (years) Male Female Unknovn Total Total (gm) Dev. Weighed (mn) Dev. Measured 
.................................................................................................. 

2 - - - - - - - - - - - 
3 13 2 - 15 5.9 61 7.3 15 173 6.2 15 

4 12 23 - 35 13.8 125 15.3 35 211 7.4 35 

61 3- 61 9 5 13 26 - 39 15.4 180 26.5 39 235 10.6 39 

6 52 37 - 89 35.2 212 26.8 89 246 8.9 89 

7 17 5 - 22 8.7 240 28.9 22 255 9.0 22 

8 27 23 - 50 19.8 247 49.0 50 258 13.0 50 

9+ 1 2  - 3 1.2 264 77.8 3 26716.5 3 

................................................................................................. 
Period total 135 118 - 253 100.0 196 60.2 253 239 24.1 253 

Period total 293 217 - 510 100.0 

2 - - - - - - - - - - - 
3 13 - - 13 2.0 74 28.9 13 179 12.6 13 

4 81 93 - 174 26.6 125 19.0 174 212 11.0 174 

6117- 6/23 5 57 32 - 89 13.6 163 28.3 89 230 10.9 89 

6 97 86 - 183 28.0 203 27.1 183 246 9.4 183 

7 35 40 - 75 11.5 229 28.7 75 255 9.6 75 

8 60 45 - 105 16.1 246 34.2 105 260 11.4 105 

9+ 9 6 -  15 2.3 289 53.1 15 272 15.3 15 

............................................................................................... 
Period total 352 302 - 654 100.0 186 56.6 654 237 22.9 654 

2 - - - - - - - - - 
3 12 12 - 24 4.8 74 9.7 24 183 7.2 24 

4 49 30 - 79 16.0 124 16.5 79 215 9.4 79 

6124- 6/30 5 34 15 - 49 9.9 157 19.4 49 233 10.8 49 

6 82 56 - 138 27.9 196 31.3 138 248 12.0 138 

7 30 19 - 49 9.9 220 27.5 49 257 8.8 49 

8 73 54 - 127 25.7 240 30.6 127 263 9.5 127 

9+ 13 16 - 29 5.9 261 43.8 29 269 12.5 29 

.................................................................................................. 
Period total 293 202 - 495 100.0 192 57.2 495 244 24.3 495 

-Continued- 



Table 43. Age, sex, and s i z e  composition o f  P a c i f i c  h e r r i n g  captured by 
v a r i a b l e  mesh g i l l  nets i n  S t .  Michael, Unalakleet,  and Cape 
Denbi gh Subd is t r i  c t s  , Norton Sound D i  s t r i c t ,  1985 ( c o n t i  nued) . 

Percent Weight - Std. Length- 

Sa~uple AS* Sex of Mean Std. Number Mean Std. Number 

Period (years) Male F a l e  Unkno~  Total Total (gm) Dev. Weighed (nm) Dev. Measured 

1 - - - - - - 
2 1 - 1 .1 16 - 1 - 
3 54 20 - 74 3.9 68 17.3 74 

4 166 175 - 341 17.8 126 18.3 341 

A l l  periods 5 158 115 - 273 14.3 170 26.4 273 

6 365 279 - 644 33.7 207 28.3 642 

7 106 85 - 191 10.0 228 28.6 191 

8 189 138 - 327 17.1 246 37.1 327 

9+ 34 27 - 61 3.2 277 49.5 61 
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Figure 3 .  Age class composition of the combined Pacific herring spawning 
biomass from selected commercial f ishing d i s t r i c t s  (Togiak to 
Norton Sound inclusive),  eastern Bering Sea, A1 aska, 1980-1 985. 



Table 44. Age composition of P a c i f i c  h e r r i n g  t o t a l  run, commercial harvest,  and escapement i n  eastern 
Ber ing Sea f i s h i n g  d i s t r i c t s ,  Alaska, 1985. 

- 
Security Omdnars Meon hnivak C W  Norton flotalv 

Age lbgiak Cove EQY bland Island 3/ RolMllZd Sounav 
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lbtal 

l/ Percent by weight. 
2/ k t r i c  tons. 
3/ Percent escapement based on Nelson Island percent escapement. 
4/ Inclldes trace amomt of age 2 herring. 
5/ Trace. 
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Figure 4. Age class composi tion of the Pacific herring spawning biomass by 
commercial fishing d i s t r i c t ,  eastern Bering Sea, Alaska, 1985. 
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Figure 5. Mean standard length of sampled Pacif ic  herring by age c lass  and 
commercial f i sh ing  d i s t r i c t ,  eastern Bering Sea, A1 aska, 1985. 
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Figure 6. Mean s tandard  l eng th  and a s s o c i a t e d  95% confidence i n t e r v a l  of  
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NS = Norton Sound), e a s t e r n  Bering Sea, Alaska, 1985 ( con t inued ) .  
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clearly defined, the mean weight for each age class for each district 
followed this trend. Overall male to female sex ratios remained fairly equal 
and uniform throughout a1 1 districts (Togiak, Security Cove, and Nel son 
Island = 1.0:1, Goodnews Bay = 1.3:1, Nunivak Island = 0.8:1, Cape Romanzof = 
1.2:1, and Norton Sound = 1.1:l). Sex ratios by gear type for all districts 
combined was 0.8: 1 for beach and purse seines and 1.2:l for gill nets. 

The combined 1985 eastern Bering Sea Pacific herring spawning biomass (Table 
44) was estimated to be 165,805 metric tons (mt) (Lebida et al. 1985b). 
Biomass distribution was 71.9% in Togiak, 2.7% in Security Cove, 2.4% in 
Goodnews Bay, 5.2% in Nelson Island, 3.1% in Nunivak Island, 3.8% in Cape 
Romanzof, and 10.9% in Norton Sound Districts (Figure 7). 



SEC 2.7% GNB 2.4% NEL 5.2% 

F i g u r e  7 .  P a c i f i c  h e r r i n g  spawning biomass d i s t r i b u t i o n  by commerci a1 f i s h i n g  
d i s t r i c t ,  (TOG = Togiak,  SEC = S e c u r i t y  Cove, G N B  = Goodnews Bay, 
NEL = Nelson I s l a n d ,  NVK = b!univak I s l a n d ,  CRZ = Cape Romanzof, 
NS = Morton Sound),  e a s t e r n  Ber ing  Sea ,  Alaska ,  1985. 
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